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Recent sluggish growth, both in bank credit and in the economy, has revived interest in potential problems with the availability of credit.
Several studies (Bernanke and Lown 1991; Peek and Rosengren 1992, 1993; Hancock and Wilcox 1992) have shown that loan supply as well as loan demand contributed to the observed slow loan growth, with poorly capitalized banks expanding loans less rapidly (decreasing loans more rapidly) than their better This paper investigates the direct link between activities of bank regulators and bank lending behavior. The presence or absence of formal regulatory actions provides a measure that can be used to identify two distinct regimes: those banks constrained by regulatory enforcement actions and those not so constrained. Thus, bank shrinkage due to the enforcement of capital-to-asset ratio requirements can be separated from voluntary actions by banks to improve their capital ratios. We document that bank regulators are constraining poorly capitalized banks to achieve capital ratios well above statutory minimums, resulting in substantial shrinkage of bank assets in addition to that associated with weak loan demand. For regions of the country such as New England, where a large proportion of bank assets is in institutions under formal regulatory actions, these regulatory restrictions seriously limit the credit available from local lenders.
However, a shrinkage of bank assets does not necessarily affect bank customers. First, Selling securities and loans (perhaps through securitization) will shrink a bank's assets without neCessarily altering credit available to that bank's customers. Second, much of the loan shrinkage could occur in loan categories not associated with bank-dependent borrowers.
While most previous studies of bank lending (for example, King 1986; Bernanke and Lown 1991) have focused on changes in gross loans held in a bank's portfolio, we also examine net new lending, correcting the change in loans held in a bank's portfolio for loan charge-offs, foreclosures of real estate loans, and net loan sales. Other things equal (including the pattern of new lending), each of these factors reduces a bank's gross loans outstanding. Wã l~o examine subcategories of assets, including one deemed to be composed primarily of loans to bank-dependent borrowers. Even after correcting for these factors, we find that the institution of a formal regulatory action causes a significant drop in a bank's lending to sectors likely to be most dependent on local bank financing.
The first section of the paper describes the conditions required for a capital Crunch, the evidence to date of its effect on bank behavior, and its connection to a credit crunch.~ The second section describes b~nk capital regulation, with particular emphasis on formal enforcement actions implemented for banks with inadequate capital. The third section focuses on New England banks, which have been the target of many of the formal regulatory actions following the adoption of new capital standards. It shows that formal actions require banks to quickly reach capital ratios substantially greater than
IThe linkage between the banking sector and reduced credit avail~bility emanating from a capital crunch differs from earlier episodes typically characterized as credit crunches. Previous credit crunches have been associated with financial disintermediation rather than a shortage of bank capital. See, for example, Wojnilower 1980 Wojnilower , 1985 statutory minimums, that such actions have been applied to banks~ that account for a substantial proportion of bank assets in New England._, and t.bat.formal regulatory actions have been associated with significant shrinkage of bank assets. The fourth section describes the data, a pooled time series and crosssect!on panel of large FDlC-insured banks in New England, as well as the empirical test. The fifth section presents the results, which show that formal regulatory actions applied to New England banks have resulted in a significant drop in lending to sectors likely to be bank dependent. The final section summarizes the implications of our findings.
I. The Capital Crunch
Previous research has documented the link between bank capital regulation, the loss of bank capital, and bank shrinkage, commonly referred to as a capital crunch (Peek and Rosengren 1993; Bernanke and Lown 1991; Hancock and Wilcox 1992; Baer and McElravey 1992) . A reduction in bank capital lowers a bank's capital-to-asset ratio. If the reduction is large enough to push the capital~to-asset ratio below that required by capital regulations, and those regulations are enforced~ the bank must increase its capital-to-asset ratio.
Banks with low or no earnings have only two options: raise new capital, or reduce assets and liabilities.
Accurate assessments of troubled banks are virtually impossible without an in-depth appraisal of the loan portfolio. Thus, banks that have recently lost capital have difficul~y convincing investors that prospects for the future, rather than problems of the past, motivate their attempts to raise new equity. When such incentive problems make it impossible for viable banks to raise new equity quickly and at a "fair" price in order to replenish their capital, they are forced to shrink.
Previous research ha~ Verified that~G~iy ~i~ized banks are shrinking (Peek and Ro~engr~n 1992,~; N~÷Engi~a6~iB~hanke and kown 1991, for New Jersey; and Hancock ~ndW~ic~x~~,-~a Baer andM~Elravey 1992, for the United States). stii~~, t~re~mp~r~a~queStions have been left unanswered. The firstiS h~w~'~ch of the b~n~~hrinkage is directly linked to bank regulation. The sec6nd~c~~erns ~hether the diminished lending is in categories containing primarily bank-dependent borrowers. The third concerns whether the shrinkage in loans held by banks also entails diminished lendingM ost studies have attributed the capital crunch to the large losses in bank capital in combination with the adoption of new capital standards.
However, the direct linkage to the enforcement of capital requirements has been asserted rather than proven. Banks may maintain a desired level of capital which they would quickly replenish after a larg 9 decrease in theic apital, even in the absence of capital regulation.~ And, even with capital regulation, banks may not respond-to a loss of capital by quick.ly rebuilding their capital to the required minimum in the absence of enforcement actions. This paper addresses this issue by examining the extent to which bank shrinkage is directly tied to the enforcement actions of federal regulators-.
Banks can shrink by selling securities, selling other assets, charging off loans, or reducing new lending. Because of potential liquidity problems, many troubled banks prefer to increase, or at least not reduce, their securities holdings. Banks frequently can sell assets, although it may r equire shedding their most profitable lines of business. Fumthermore, many =Hancock and Wilcox (1992i incorporate an adjustment process whereby banks' adjust actual capital to its desired level, even though that~level may differ from the required minimum. In fact, some banks consistently maintain capital-to-asset ratios well above the regul~atory'minimum. Baer andMcElravey (1992) point out that in the presence of deposit insurance, banks should not have an incentive to quickly restore capital, since their cost of liabilities is unaffected by their financial position. types of loans, such as one-to four-family mortgage~ and revolving credit on credit cards, are available from banks outside the local region or nonbank sources. Thus, bank shrinkage of such asset categories should not be particularly disruptive to local credit markets.
However, certain types of loans, such as lines of credit to small businesses, may not be provided by institutions outside of the local lending market (Elliehausen and Wolken 1990; Gertler and Gilchrist 1991) . If the reduction in bank assets is accomplished by reducing lending to such bankdependent borrowers, this may seriously impair not only the long-run viability of the bank but also the operations of local business community members dependent on the lending relationship. While reducing loans at one bank can disrupt historical lending relationships, the problems should be short-lived if other well-capitalized local lenders can extend additional credit.
However, if all (or most) banks in a region experience large losses of capital simultaneously (as was the case in New England), no immediate alternative source of funds may be available. Thus, the linkage from a capital crunch to a credit crunch concerns the extent to which bank asset shrinkage is concentrated in lending categories important to bank-dependent borrowers.
II. Enforcement of Capital Requirements
In response to the international agreement reached in Basle on standardizing capital regulation, as well as large losses resulting from the savings and loan debacle (see, for example, Barth 1991), bank regulators in the United States increasingly have scrutinized the adequacy of bank capitel.
The Basle Accord requires banks to maintain minimum capital-to-asset ratios, with the assets weighted using brOad risk classifications.~ The minimum capital for "strong banking organizations" is 4 percent of risk-weighted assets for tier I capital and 8 percent for total capital. Institutions with identifiable weaknesses are expected to maintain ratios above the minimum, although it is left to each country's regulators to decide how much additional capital is necessary.
The United States supplemented th~ risk-based standards with a leverage ratio that ~equiresa minimum ratio of tier I capital to unweighted assets.
The purpose of the leverage ratio is to control for risks not captured in the Basle A~cord risk weighting, such as interest rate risk. The minimum leverage ratio for'the strongest banking institutions is 3 percent, with regulators requiring higher levels of capital for weaker institutions.
The regulations provide Substantial leeway for regulators to determine appropriate minimum capital ratios for all but the strongest institutions.
The required ratios for Weaker institutions are not stated precisely in any regulations. Instead, they can be deduced only from capit~l targets set in various regulatory actions, the primary mechani~sm for forcing bahks to improve their capital positibnbefore they become severely undercapitalized. 4
For both the tier I and the total risk-based capital standards, government securities are assigned a zero weight, government-sponsored agency securities a 20 percent weight~ residential mortgages a 50 percent weight, and loans not elsewhere included (for example, commercial real estate leans, commercial and industrial loans, loans to individuals) a 100 percent weight. Both ratios also weight off-balance-sheetasset~. The ratios differ in their definitions of capital. Tier I capital includes equity capital, while total risk~based capital includes tier I Capital plus subordinated debt, and a portion of loan loss reserves. The details of the calculation of Tier I and total capital differ somewhat by regulatory agency. See, for example, i2 C.F.R § 325.
4Regulators also have indirect methods of forcing banks to improve their capital position. Banks that are low on capital, but are not so impaired as to require legal sanctions, may be denied authorization to acquire new As an institution experiences financial difficulties, regulators usually undertake formal or informal action requiring the bank to take steps to improve its financial condition. In rating banks according to their financial condition, regulators consider the capital adequacy, asset quality, management quality, earnings potential, and liquidity of the institution (CAMEL). The composite CAMEL rating provides an assessment by examiners of the strength of a banking institution. Institutions with a composite rating of 4 (potential of failure, performance could impair viability) or 5 (high probability of failure, critically deficient performance), and some institutions with a CAMEL rating of 3 (remote probability of failure, flawed performance), will undergo some enforcement action.
The least serious action taken by regulators is the memorandum of understanding (MOU). This informal' action, frequently taken after an examination, represents an understanding between the bank's board of directors and the regulator about deficiencies in the bank's operations and the proposed remedial action. While the agreement is not legally enforceable, failure to satisfy the MOU would likely result in a formal action being undertaken by the regulator. The MOU is generally not disclosed publicly.
For more troubled or recalcitrant banks, the regulator will normally enter a formal action, either a formal agreement or a cease and desist order.
Both actions are legally enforceable and are publicly disclosed. Cease and desist orders and formal agreements are considered more severe actions compared to MOUs, and often involve less negotiation with the bank. Cease and institutions or to engage in new nonbank activities without first improving their capital position. In addition, the early intervention provision in the Federal Deposit Insurance Corporation Improvement Act (FDICIA) places constraints on the worst-capitalized institutions. However, most institutions would be subject to regulatory actions well before the capital provisions of FDICIA affect them. Formal actions provide guidelines for improving the financial condition of the bank. Most formal actions include sections on management, strategic and capita7 plans to implement the bank's recovery, risk review, and a review of nonperforming assets and reserving procedures. Table I provides an overview of standard conditions related to capital ratios that are included in formal actions instituted during the 1989:1 to 1992:11 period for large FDlCinsured New England banks, with "large" defined as having more than $300 million in assets as of 1989:1. 5Cease and desist orders are normally considered somewhat more punitive than formal agreements. In our sample, all formal actions by the FDIC were cease and desist orders and all OCC formal actions were formal agreements.
The Federal Reserve did have formal actions with holding companies whose bank subsidiaries were unaer formal actions with either the FDIC or the OCC. One-third of these banks had formal actions. If the confidential MOUs were included, this share would be significantly larger. While many of the 1989 and 1990 formal actions required banks to maintain acapital ratio of at least 8 percent under the old capital definitions, all the specific targets in more recent forma~Tactions were tied to the leverage ratio. 7 In addition, although no sp~cifiC~target was ~pecified, four of the banks were required to provide a capital plan, and Only one acti.on~i:.required no capital plan. The most common capital target in these actions was a ~percent~leverage ratio. 8 Thus, formal regulatory actions are requiring leverage ratios that are twice the minimum required for the strongest institutions.
Requiring substantially higher leverage.rati~Os for capital-impaired institutions has several undesirable features. First, such a policy is procyclical: as a b~nk~s capital deteriorates, its required leverage ratio mises. Second, the higher capital requirement is applied on average assets. Thus, as a bank's capital-deteriorates, all assets must be supported by the higher level of capital.." This includes new loans as-well as_~existing loans and relatively safe loans as well as more risky loan~.~ Third, the le.verag~ratio becomes the most binding ratio, making the .risk-based ratio § .~irrelevant fornow. Table ã lso illustrates that many banks are required to substantia]Ty ~ncrease their loan loss provisions, which, in the absence of current earnings, substant~ally decreases their capital. Half of the formal actions in Table 1 required specific increases t~ the loan loss reserve. This suggests that many of the banks had pre¥iou~l.y been underreserved. At
The old definition of capital, referred to as primar~ capital, was principally composed of equity caplital~ goddwill, and allowance for loan and lease losses, divided by the sum ofth~ quarterly averag~ of assets and the allowance for loan and lease losses minus ~oodw.ill. (S~e Regulation:Y, appendix B, pages 58-59 for more details.) 8An examination of 11 confidential capital plans (the four included in Table 1 plus seven from smaller New England banks) also found the 6 percent leverage ratio to be the most commgn target. eThus, banks are given the per'ver~e incentive %o originate risky rather than safe loans in an effort to generate a high enough expected return to justify the bank capital tied up by the loan.
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many of the institutions, the increases were substantial, with 13 of the formal actions requiring an increase in reserves in excess of 1 percent of total assets. Raising the required capital-to-asset ratio while simultaneously requiring loan loss provisions that decrease a bank's capital amplifies the procyclical nature of the implementation of capital regulation. Table 2 Total 50 112,062 aLarge banks are those FDIC-insured institutions with assets greater than $300 million as of 1989:1 call reports. bLeverage ratios and asset values computed from call report data for the quarter containing the end of the bank examination preceding formal action.
Surprisfngly~~e ven banks with leverage ratios exceeding 6 percent had formal actions. This occurred for at least two reasons. First, as a consequence of their examinations, several of these banks saw their leverage ratio drop well below 6 percent after they had fully reserved for their problem loans, suggesting that their reported leverage ratios at the time of the examination were misleading. Second, some banks with leverage ratios exceeding 6 percent were subjected to a formal action at the same time poorly capitalized banks within the same holding company~were, in order to limit transfers of assets from poorly to better capitalized affiliates. Table 4 shows how large banks responded during the year following a bank examination that resulted in a formal action. The leverage ratio improved in only slightly more than one-third of the banks, even though all but one bank shrank its assets. Less than 60 percent of the banks shrank their holdings of securities, yet every bank shrank its total loans. In addition, the bankdependent loan category, which includes commercial and industrial loans, construction loans, multifamily residential mortgages, and commercial real estate loans, shrank at every bank with a leverage ratio below 6 percent. I°T hese tables indicate that the regulatory capital standards applied in the formal actions have been roughly twice the mihimum levera-ge capital standard, and they have been applied to banks accounting fora significant percentage of bank assets in New England. Of course, factors other than formal regulatory actions also are likely to be important contributors to the observed bank shrinkage. In particular, the weakness of the New England economy, by slowing loan demand, likely accounts for at least some of the observed weakness (shrinkage) in loan growth. The next sectio~provides more 1°Weuse multifamily residential to refer to buildings with five or more units, that is, total residential mortgages less those on one-to four-family residences. Thus, the bank-dependent category includes commercial and industrial loans plus total real estate loans less one-to four~family residential m~rtgages. 87.5 aThe sample of banks includes only those New England banks with assets greater than $300 million as of 1989:1 that had neither failed nor acquired a nonaffiliate depository institution during the 1989:1 to 1992:11 period.°L everage ratios and the change in assets are measured with the call report data as of the quarter containing the end of the bank examination preceeding the formal action.°B ank-dependent loans include commercial and industrial loans (C&I.), construction loans, multifamily residential mortgages, and commercial real estate loans.. rigorous evidence that formal regulatory actions have significantly altered bank b~havior and play an important~ independent role in ~he shrinkage in bank assets~.
IV. Data and the Empirical Test
To establish whether regulatory enforcement actions have contributed to a credit crunch, we constructed a pooled time series and .cross-section panel of balance sheet and income statement data from the call reports. The sample includes all large FDIC-insured institutions in New England (defined here as the First District of the Federal 'Reserve System) over the 1989:1 to~1992:11 period, with "large" defined as those institutions with assets exceeding $300 million as of the first quarter of 1989.11 The focus is on New England banks because this is the region where many of the formal regulatory actions have been issued under the new capital guidelines, the bank ~tructure and regulatory guidelines were readily available, and the complaints of a credit crunch have been widespread. Furthermore, limiting the sample to one region of the-~ountry reduces the differences across banks in demand shocks compared to what would be found in a national sample. However, even though these banks did experience similar regional economic conditions, this is not equivalent to being subjected to identical demand shocks. AS a result, our empirical work will also control for banking activities that may have been disproportionately affected by the recession. 1~Largebanks account for 75 perc.ent of all bank assets in New Ehgland. We concentrated on large institutions because the bank structure information and th:e formal actions were often not available f6r small banks, and frequently these institutions are too small to provide signifiCant business credit. For example, a $300 million institution with 5 percent capital that did not exceed the concentration guidelines of 15 percent of its capital could not issue a loan to one borrower in excess of $2.25 million.
The panel begins in the first quarter of 1989 because the new capital guidelines that increased the emphasis regulators were placing on capital ratios were just being issued at that time. In addition, formal regulatory actions and bank structure information were not readily available for earlier periods. Finally, because of the need to control for b~nk structure changes, _extending the sample to earlier periods would have substantially reduced the number of institutions that could be included in the sample. 12 The last available quarter was the second quarter of 1992, providing 14 quarters for the panel.
We base our estimation on a "clean" sample that includes all FDlCinsured New England banks with assets of at least $300 million in 1989:1 that neither failed nor consummated an acquisition or merger with a nonaffiliated bank during the 1989:1 to 1992:11 period. Of the 150 large New England institutions as of the first quarter of 1989, 37 failed, 37 engaged in nonaffiliate mergers, and 8 merged with affiliates also in the sample, leaving 68 banks in our "clean" sample.
While including banks that failed or were involved in nonaffiliate mergers would provide a larger sample, doing so would introduce a number of problems. Some of the merger activity includes non-FDIC-insured institutions for which consistent data are not available. Furthermore, since the empirical 12Becausethe empirical estimation attempts to explain the change over time in a bank's asset holdings, it is important that the data series be consistent across time. For example, if bank A acquires bank B during our sample period, we would need to force merge the two banks' data for the periods preceding the acquisition so that the data series would consistently reflect the activities of the consolidated bank (A+B). Otherwise, the differenced asset series would show a jump for the quarter of the acquisition that reflected bank A becoming bank (A+B) rather than an increase in lending activity. When a loan is charged off, outstanding loans decrease by the amount of the charge-off. This alters gross loans on the balance sheet but does not represent a change in current lending, since it reflects only losses from past loans. When a real estate loan is foreclosed, the difference between the current market value of the loan and the face value of the loan is charged off and the collateral is transferred to the OREO account at its current market value. This reduces outstanding real estate loans, but reflects a shift between asset categories rather than a decline in funds made available to the real estate sector. Loan sales (or loan securitization) reduces the volume of loans on the bank's balance sheet, but again does not represent reduced lending to its customers.~4 On the other hand, loans purchased by a bank increase loans on the balance sheet without a corresponding increase in funds Ideally, we would want the inflow of assets into the.OREO category rather than the change in OREO assets. However, sales from the OREO category are not included in the call report data.
14The important point here is that the need to raise its capital-to-asset ratio places pressure on a bank's balance sheet, not necessarily on its flow of new lending. The bank could shrink its portfolio of loans while continuing to meet the borrowing needs of its current loan customers by selling loans (or participations in loans). Thus, both loans held and loans originated are of interest. For regulatory purposes, the emphasis is on the bank's balance sheet, and for credit crunch issues, the emphasis is on new lending. In practice, when a bank comes under a formal action, new lending as well as loans held in the bank's portfolio decline, although not necessarily with the same timing or to the same degree. made available to the bank's local bank-dependent loan customers. Failure to make these adjustments could cause one to conclude that lending has decreased when, in fact, the decline in outstanding loans at a troubled bank was due to large charge-offs, foreclosures, and!or net loan sales. In its simplest form, the equation estimated is:
(2)
The dependent variable is the change in asset category j of bank i scaled by total assets of bank i. The equation includes a dummy variable for formal actions (FA) with a value of one for any quarter the bank is under a formal 15Large companies can generally borrow directly from the credit markets by issuing commercial paper or corporate bonds, or by taking out large loans from banks outside the local area or nonbanks, such as pension funds or life insurance companies. Thus, because the largest borrowers in each of these categories are likely to have access to national credit markets, only a portion of loans in these categories are made to-truly bank-dependent borrowers. However, because a disproportionate share of borrowers at banks are likely to be bank dependent, significant shrinkage by banks is likely to include bank-dependent borrowers. Unfortunately, lending data by size of borrower are not available.
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regulatory action and zero otherwise. Equations estimated in the existing literature include a special case of this more general formulation with the capital-to-asset ratio as an argument but FA omitted, that is, with ~2=0 and 3=~4>0. However, if it is the imposition of formal regulatory actions rather than low capital-to-asset ratios alone that causes banks to shrink (or at least grow more slowly), we would expect to find a2<O and both ~3 and ~4not significantly different from zero.
However, such a specification may be too restrictive. Formal actions may not affect the change in assets (and its components) by the same percentage of total assets for each quarter a formal action is in effect.
Because formal actions specify a leverage ratio, usually 6 percent, that the bank is legally required to achieve, the most poorly capitalized banks have the greatest incentive to shrink. Thus, the magnitude of the effect of formal actions on the change in assets may differ across banks, in particular, being related to a bank's leverage ratio. This hypothesis can be tested by specifying the coefficient on FA to be a function of the leverage ratio as in equation 2, with ~3 predicted to be positive. We also include the leverage ratio for banks not under a formal action as an argument in the equation to enable us to test for an effect of formal regulatory actions over and above any voluntary bank response to stated capital requirements. That is, being below minimum capital requirements may not in itself generate a bank response to restore its capital position in the absence of formal regulatory actions.
While many of the differences in the demand for loans across banks will be ameliorated by concentrating on banks in one region, we also include a series of classification variables intended to control for any differences arising from a bank's specialization in particular types of activities that Until the mid-1980s, New England savings banks were prevented from lending to businesses and tended to focus on home mortgages. Because the shocks to commercial loan demand may be different from those to residential loan demand, we include a dummy variable (DSB) that has a value of one for those institutions with a savings bank charter and zero for those with a commercial bank charter.
V. Empirical Results
All of the regression results presented in the tables are estimated with a variance components model. This model is economically appealing because it 1~The first quarter is very highly correlated with the total for the calendar year 1989. To use the 1988 value, we would be required to incorporate bank structure changes for 1988 as well~ further reducing the number of banks that could be included in our "clean" sample. allows for bank-specific effects, such as bank management, that are not easily quantified. In this case, al in equation (2) The fixed-effects specification that includes a dummy variable for each institution was tried but did not materially change the results. In addition, the Hausman test could not reject the variance components specification relative to the fixed-effects specification. Thus, the statistical tests indicated that the variance components model was more appropriate for this application. Table 5 presents the results of estimating equation (2) for total assets and for five asset categories. All estimated equations included a set of dummy variables to control for differences in the constant term for each time period (not reported in the tables). The gross change in both assets and loans is included for comparison with previous studies. The change in total securities is included to investigate the extent to which banks react to regulatory actions by shrinking securities, which would have no direct impact on credit availability to bank-dependent borrowers. We also include, as dependent variables three alternative proxies for bank-dependent loans. The first is the gross change in bank-dependent loans (BD, the sum of construction, multifamily residential, commercial real estate, and commercial On the other hand, the estimated coefficient on the 17Charge-offs on bank-dependent real estate loans were calculated as total real estate loan charge-offs less those on one-to four-family mortgages. Because charge-offs for the components of real estate loans are not avai1~ble prior to 1991:1, they were constructed using the average matio of charge-offs on one-to four-family mortgages to the level of one-to fourfamily mortgages for each individual bank based on the six quarters of available data. For observations prior to 1991:1, the ratio was multiplied by the level of one-to four-family mortgages to obtain charge-offs on one-to four-family mortgages. We included the portion of OREO not categorized as one-_ to four-family houses. H6wever, the OREO category is not disaggregated prior to 1992:1. For observations prior to 1992:1, we applied the average proportion for each bank, based on the two available observations, to the observed level of total OREO. 18Thecall report data include loan sales of commercial and industrial loans with no recourse, but do not include recourse loans or sales of construction, multifamily residential, or commercial real estate loans. However, these latter three categories are not generally sources of large quantities of bank loan sales. leverage ratio for banks not subject to formal actions is smaller in magnitude and not statistically significant.
The estimated coefficient on FA indicates that for each quarter that a formal action is in force, total bank assets shrink by an additional 3.8 percent, controlling for differences in the leverage ratio. However, because leverage ratios with and without formal actions have different estimated impacts, the effect of the leverage ratio must also be incorporated in order to calculate the net additional impact of formal actions on asset shrinkage.
For example, for a bank with a 4 percent leverage ratio, the additional shrinkage due to the implementation of a formal action is 2.2 percent of assets per quarter. 19 Recognizing that a higher leverage ratio mitigates the degree of shrinkage associated with a formal action, an alternative measure of the relati-ve effect of formal actions is the value of the leverage ratio at which formal actions cease to retard asset growth. Again, this can be calculated using the estimated coefficients on formal actions and the two leverage ratio interaction variables. 2° For total assets, this "break-even" value for the leverage ratio is 9.29 percent.
Since none of the formal actions pTaced on New England institutions in our sample have been removed and banks with formal actions tend to have leverage ratios well below the "break-even" leverage ratio, one would expect 1~Usingthe notation in equation 2, this is calculated as 2 + (~3 -a4)*K/A.
In this case, the calculation would be -3.800 + (.517 -.108)'4 = -2.164.
2°Wesolve for the value of the leverage ratio where the impact on asset growth on banks with formal actions is the same as on those without. That is, the value of the leverage ratio that is obtained from solving: 2 + ~3*K! A = ~4*K/A' where ~2, ~3, and ~4 correspond to the equation 2 notation, and their estimated values from column I in table 5 are used. to find that formal actions have accounted for a significant decline in the gross assets of banks. Ba~ed on the estimates in table 5, the subset of New England banks included in our sample accounts for a $6 billion reduction in bank assets due to formal actions taken during the 1989:111 to 1992:11 period, with relatively more of the reduction occurring in the later quarters as more bank assets came under formal actions. This represents 6.7 percent of the assets of banks in our sample as of 1989:11, the quarter immediately prior to the first of the formal actions recorded in our sample.
Column 2 shows that the additional shrinkage in total assets has not been at the expense of securities holdings. This failure to sell securities in response to a formal action may reflect liquidity concerns. This may be particularly relevant today in the wake of the restrictions on discount window borrowing contained in the Federal Deposit Insurance Corporation Improvement Act (FDICIA), and the zero weight given government securities under the riskbased capital standards. 21
Both total loans and bank-dependent loans also have a sizable response to formal actions (FA), with estimated coefficients on both FA and the interaction term that are of the predicted sign and statistically significant. Again, the leverage ratios for banks not under formal actions have estimated coefficients that are smaller in magnitude and not statistically significant.
Repeating the calculations made for total assets, the "break-even" leverage ratios for total loans and for bank-dependent loans are 10.6 percent and 6.2 21Most institutions required to satisfy a 6 percent leverage ratio will find this much more binding than the risk-based standards. Substitution of securities for loans will relieve a binding risk-based capital ratio, but will do nothing to relieve a binding leverage ratio. Thus, faced with a binding leverage ratio, any increase in securities requires institutions to reduce loans even more. percent, respectively. At a 4 percent leverage ratio, the implied shrinkages due to formal actions are 1.4 percent and 0.5 percent of total assets per quarter, respectively.
Because the asset categories are scaled by total assets, these percentages understate the percentage declines in the asset categories themselves. For example, because bank-dependent loans account for roughly one-third of total bank assets, the implied percentage decline would be in the range of 1.5 percent per quarter. In dollar terms, the reduction in loans attributable to formal actions is $4.2 billion, representing 6.7 percent of the 1989:11 value of loans for the banks in our sample. For bank-dependent loans, the corresponding decline is $765 million, 2.5 percent of bankdependent loans.
The adjustments to the bank-dependent loan category for charge-offs and the change in OREO leave the effect of formal actions statistically significant, but reduce (in absolute value) the magnitude of the effect somewhat. This is as expected, since the net bank-dependent loan (BDN) category adds back to bank-dependent loans (BD) charge-offs and the change in OREO to reflect the fact that the reclassification of bank-dependent loans does not, in and of itself, reduce the funds made available to these borrowers. That is, a part of the reduction in bank-dependent loans in bank portfolios is a consequence of charge-offs and foreclosures rather than reduced lending.
When net b~nk-dependent loans are adjusted for net loan sales, the effect of formal ac.tions on loan growth triples (doubles compared to BD).
That is, by adding back loan sales (and subtracting purchases) from the change in loans held in a bank's portfolio, the difference between the rates of loan growth for banks with and those without a formal action widens. At a 4 percent leverage ratio, formal actions account for a reduction in bankdependent lending of 0.91 percent of total assets per quarter, with a "breakeven" leverage ratio of 9.3 percent. In dollar terms, the decline is $2.5 billion, representing 8.3 percent of 1989:11 bank-dependent loans. Thus, our results indicate that the effect of formal actions on lending is eve~ more pervasive than that on the change in loa~s held by banks.
One explanation for this result is that banks not under formal actions tend to sell more loans (raising ~BDNS relative to ~BDN). For bank-dependent loans, loan sales may reflect primarily participations in newTy originated loans, that is, underwriting activity, rather th~n sales of seasoned loans from a bank's portfolio. In that case, better-capitalized banks likely account for the bulk of loan sales. Large borrowers may prefer to establish their primary borrowing relationship with a healthy rather than a troubled bank. And, to the extent sold loans have implicit recourse to the loan originator, loan purchasers may prefer to purchase loans from bettercapitalized banks. Thus, we might expect underwriting activity to deCline at a bank placed under a formal action. At the same time, a bank placed under a formal action might be expected to decrease loan purchases (narrowing the difference between the changes in loans and lending), given that this represents a relatively quick and painless way to slow its loan growth compared to breaking long-term lending relationships with its current customers. While the coefficient on FEE is significant at the I percent confidence level in the total assets equation, it is not statistically significant in the disaggregated asset equations. This is in part due to the smaller percentage of loans made at banks whose main source of income is from fees rather than interest. The estimated coefficient on the log 6f assets is significant at the 5 percent confidence level in only the BDNS equation, and the savings bank dummy is not significant at the 5 percent confidence level in any of the equations.
Consistent with earlier studies, when the explicit effects of formal actions are ignored, the leverage ratio has a positive impact on asset and loan growth, being statistically significant in all but the securities and net 3O lending categories (not shown in tables). However, the Table 5 results show that once formal actions are taken into account, the statistical significance of the leverage ratio for banks not under a formal action disappears, suggesting that. previous equations were misspecified. Now, the leverage ratio has a significant impact only for those banks under formal actions. Although the estimated coefficients for banks without a formal action always have magnitudes much smaller than those for banks with formal actions, the differences are statistically significant only for the total assets, bankdependent loans, and net bank-dependent loans categories. 22 The failure to find a stronger effect on the leverage ratio for banks without formal actions would seem to indicate that until the threat of explicit penalties contained in formal actions is made, banks are much slower to shrink to satisfy capital requirements.
One notable characteristic of the equations in table 5 is their relatively low R 2. One explanation for this is that the data are panel rather than time series data and the dependent variables have been differenced. Furthermore, if our hypothesis that loan demand effects are spread relatively evenly across the banks in the New England region is correct, low R2's would not be surprising since the fitted part of the equation would not reflect the impact of reduced loan demand. In fact, given that the fixed effects specification was rejected and the control variables tend not to be significant, individual bank effects, such as would be associated with 22These differences occur even though many of the institutions without formal actions have MOUs, which also require (but not as forcefully) improvements in the leverage ratio. Thus, if anything, the differences between the estimated coefficients on the leverage ratio with and without a formal action would be larger if MOUs were explicitly taken into account. differentia7 loan demand shocks across banks in the region, do not appear to be present. Table 6 relaxes the constraint that a formal actio~ has the same effect in each quarter in which it applies. Now, the coefficient on formal actions is allowed to have a different value for each quarter the formal action is in effect. Formal Action (0) is a dummy variable with a value of one in the quarter of the bank exam that resulted in a formal action and zero otherwise. The timing of the effects of formal actions on bank-dependent loans is affected by the net loan sales adjustment.~3 Compared to the change in bankdependent loans held in bank portfolios, the shrinkage in lending occurs later, with much less shrinkage during the year immediately following the examination that resulted in the formal action. The evidence suggests that initially banks do not react by reducing new lending to bank-dependent borrowers, but rather by decreasing purchases or, perhaps, increasing loan sales (although in our sample, banks without formal actions are almost twice as likely to be net sellers of these loans). Perhaps this reflects a reluctance by banks to harm existing lending relationships. It may also reflect the nature of the loans. If these are not demand loans (and are not sold), the lender would have to wait until the loan matured or violated covenants in order to remove the loans from its books. In fact, some Of the bank-dependent loans (for example, construction loans) do have relatively short maturities. Thus, the reduction in loans, even in the absence of new lending, would occur only after a delay. However, when the shrinkage does finally occur, it is dramatic, with the additional loan shrinkage representing more than 3 percent of total assets (roughly 9 percent of bank-dependent loans) in a single quarter. 3Netloan sales and purchases significantly increase the variance of the bank-dependent loan series. Many banks do not sell or purchase loans. For these institutions, BDN and BDNS are equivalent. For those that do it infrequently, the sales and purchases are lumpy, causing a large singlequarter change. In addition, many of the loan sales are between affiliates of the same holding company. Binding capital ratios would encourage institutions to sell loans from their weakly capitalized subsidiaries to their bettercapitalized subsidiaries.
IV. Conclusion
Previous research has documented a significant correlation between capital ratios and bank shrinkage (Bernanke and Lown 1991; Peek and Rosengren 1992; Hancock and Wilcox 1992) , but left untested whether this link was related to regulatory policy and whether it affected credit availability to bank-dependent borrowers. This paper fills that gap. The correlation between bank shrinkage and capital ratios could be the result of voluntary actions by undercapitalized banks seeking to improve their capital ratios. However, we find no independent role for leverage ratios causing bank shrinkage in the absence of formal actions, even though many of the banks not under formal actions have MOUs. Apparently a threat of civil and criminal penalties, rather th~an~vague regulations on bank capital requirements, is necessary toĩ nduce bank~.~,to quickly increase their capital-to-asset ratios so as to me~t.~. minimum capi~.#l, requirements. Thus, the capital crunch reported in previous work is shown to have an explicit ~egulatory link.
Most recent studies have looked at changes in the stock of loans (Bernanke and Lown 1991; Hancock and Wilcox 1992) . However, a credit crunch concerns a reduction in the flow of loans (lending). A difference between the change in loans outstanding and new lending can occur because the stock of loans is affected by charge-offs, transfers of, foreclosed real estate loans to OREO, and net loan sales. We correct for these factors to obtain a measure of the net flow of new funds made available to a bank's loan customers. We also focus on the categories of loans that are most likely to be given to ban,Kdependent .borrowers, rather than total assets or total loans (where loan sales can be particularly important).
The findings indicate an explicit regulatory link to the shrinkage of 36 both bank loan portfolios and bank lending. The shrinkage that occurs as a result of formal actions is not only statistically, but also economically, significant. And, this shrinkage is in addition to any bank shrinkage due to weak loan demand associated with weakness in the overall economy.
The pattern of bank balance sheet shrinkage is also important. The shrinkage is not concentrated in securities holdings; loans are declining.
More importantly, a large share of the shrinkage occurs in the bank-dependent loan category, and the shrinkage is in lending as well as loans already held in the bank's portfolio. Because formal actions have been particularly widespread in New England, including most of the largest lenders in the region, and these are the loans with few nonbank alternatives, bank-dependent borrowers who have traditional banking relationships severed may have great difficulty finding new financing. Because so many bank loans are generated locally, and because informational and regulatory impediments deter the transfer of bank capital and credit across regions, our evidence suggests that New England did suffer from a regulatory-induced credit crunch.
